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/ WATER TREATMENT METHOD USING AN INORGANIC POWDER 
/ REAGENT WITH HIGH SPECIFIC SURFACE AREA INCLUDING A 
[ STEP OF RECYCLING SAID REAGENT 



This invention relates to a method of treating 
water. More precisely, the invention relates to a 
physicochemical water treatment process including a 
step to bring water into contact with an inorganic 

5 powder reagent with high specific surface area 
particularly for reducing their content of organic 
matter . 

The invention is equally applicable to methods of 
treating water for drinkability and purification, and 

10 as a guide can be applicable to treatment of a high 
quality water or for refining water that has already 
been treated in an existing installation. 

In the field of the invention, it is known that 
water containing pollutants in solution can be treated 

15 by using powder reagents such as adsorbents, this 
treatment possibly being combined with an ultra- 
filtration or micro-filtration step-in a manner that is 
also known. 
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These reagent, are usually added at the sa.e ti.e 
as the clarification step, or on the upstream sxde of 
mentorane filtration means. „hvsical 
Obviously, these powder reagents have physical 
hardness, abrasiveness and density characteristics such 
they can be fluidised in water .a.in. the. 

compatible with the cT::e";t..cularly 

The powder reagents used xncluae pa 
powdered Activated Carbon (PAC) . 

PAC is an adsorbent that eliminates pestxcxdes 
;,nv other dissolved organic matter. 

' P.C is an expensive reagent and therefore induces 
relatively high operating costs. 

! the use of such a powder reagent on 

Furthermore, the use ui. 

•H^ of ultra-filtration or micro- 
IS the upstream side of ultra j- 

iltra:ion membranes introduces a disadvantage rel ted 
to clogging of membranes by the reagent used and / 
by the organic matter. 

The objective of the invention is to overcome the 

20 disadvantages of prior art. ^.^^ 

More precisely, the objective of the rnvent on .s 
to propose a water treatment method including the u e 
Of an inorganic powder reagent liKe that mentroned 

^-i^r-.^ion step to reduce operating 
above or a membrane filtration step x. 

" ^"^".nother objective of the invention is to provide 
such a method for reducing clogging of membrane 

^^^":rhe:Xec..ve of the invention is to provide 
30 such a method that can be adapted ^ a function of 



water quality to be treated. 
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. the invention is to provide 

— ^^^".rr;::iror:i.... «... 

pu.ificat.on an. / ^^^^ ^^^^^^^^ 

compris.n, at leas ^^^^^^^^^ ^^^^^^ 

into contact w.th at ^^.^ ^^^^ possibly 

high ' „i„; (by any means and 

.ein, carried out wh.le st.rt.n, (^y^^^^^^ _ 

particularly ">"'^-^"; °^ organic matter 

particularly for -^""^ ^t least one 

--""-^^""ri;:::; laracterised in that it 
.e»brane ,ne blow-off products 

comprises a ..p.^tion step to 

rs:::bio«-cff products mto at .ast t^o 

,3 and .icro P^^^^^^^^^;^^^^^^^ containing the raajor part 
- ^ , ^ the reagent rejected 

• rr,=,+-i-er not adsorbed on tne r y 
of organic matter n ^,^ted in the blow-off 

,he membranes and — ""J^/^^^ , to 

^ larqer water flow rate, y 
products, .n a larg ^^^^ ^^^^ 

30 20 times more than tne -l 
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, fraction being rainlacted into the said 
the said f.rst fractx ^^^^ consisting 

„3te. on the uPSt^ea. s.d^^ contact wit. the said 

of bringing the sax^ 

powder reagent. containing the major part 

said c. .he reagent, is 

of organic matter not towards a 

pre.era.iV discarded ^/^^^ ,_p,e .e a 

3pecial treatment ^^^^^^^^^^^ „eans iocated 
coagulation - ^^^^^^' ^^^ step bringing the water and 
rtowrrgir i^: ^"^^ct or an. other adapted 
tvpe of settlement tan. or ^^"^^ ^^^^^^ ^,,^cle the 
^"^t tnerelre optimise its use. 
ertrropeTatinT costs can he signi.icanti. 
15 consequently, "P 

reduced. invention, the powder 

„ one variant nitrifying biomass 

reagent is used as a support fo ^^^^^^^ ^,^,„ic 

and / or capable of treating the^b^^^ g^ ^^^^^^^^ ^^^^ 

carbon ^""^^ .^Vw^r:"!' brought into contact with 
the area in which water ^^^^ ^^^^^^ 

the powder reagent T is^ ^^^^^^^ ^^^^^^^^^ 
oxygen necessary ^^^^^ ^^^^^nt in 

powder support and to maintain ^^^^^^^ ^^^^^^^^ 

..spension. Membranes may P-^^;; ,„,,,ct with 

in the area in which " 7;^^^^ , ^.ter area, 

the powder reagent or may b - ^^^^^ 3 
.he treatment of bio ^o^^ P^^^ ^^^^^^^^^ 

powder reagent — suspension derived from 
matter or organic matter ^^^^^^ ^^^^ ^^^^ 

membrane filtration in order 



20 
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,es the recycling ratio of the powder 
..actions. ^--^^^^ ,,,or.ed on the reagent, 

reagent and organic capacities of the 

The consequence ^ consumptions of 

^•1- arp used optxmaxj-Yf 
powder reagent are ^^^^^^^^ 

the powder reagent can then ^^^^^^ 
" the powder reagent a ^ ^^^^^^ ^^^^^^ 

on the ^ ,,,,er guantitv o^ 

powder reagent r y „ U 

organic matter wrll be r V ^^^^^^^ 

„ore guiCiy -turat ^^^^^ 

example powdered -"^^^ ,,,3 .^agent to treat 

reduce the specific -^^^^^ ° ,3,,. 
the raicro pollutants for whxch ^^^^.^.^on of 

«ote that for the P-P^" J „ith high 

,,.s invention, an ■■inorganr powde ^^^^^^^ ^^^^ 

3pecif ic surface area-means any ^P^^^ ^^^^^^^ 
could react with one of ^ ^ ^^^^^ ^„,,,,3nt, 

water to be treated (for ^^^^^^^^^ 
either by adsorption or y ^^^^^ 
20 reduce the content of these 

^-°ttrding to one Preferred solution the said 
powder reagent is ril organic matter 

;,part from its "^^^^J ^ „,,rifying biomass 

and act as a P^--^ biodegradable dissolved 
and / or a bromass that advantageous as a 

organic Carbon, P.C : J,, and particularly 

compound that adsorbs .3eful during 

^-'T: :::: rr.r-ich^ater.as a .gn content 
" rrrse o;ou:ds, partlculany in spr.ng. 
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.o other possible embodiments, the 
.ccordxn. to othe P ^^^^^ ^^^^^^^^ 

powder reagent can be chosen 

^T^^s and ion exchanging resins, 
zeolites, clays ana nossibly in the 

■ . a mix of these compounds, possiDiy 
comprise a mix 

presence of PAC. «nlution, the said 

treatment step o£ the ^^^^ ^^^^^ ^^.^ 

a nydraulio separation step. ^^^^ ^^.^^ 3, 

hydraulic separation step xs prefera 

least one hydrocyclone . recovery o£ 

type o. ; 7;;;;^, .ass for 

„uch of the powder reagent (at 

reasonable J conventionally 

a hydrocyclone, the ^^^^^^^n, 20* 

represents 80, of the supply flow^ 
..e evacuated in underflow Srnce - d. 

.atter is not : and'only .0* returns in 

it is evacuated rn according to 

...erflow, adsorbed on „Hich 

Side of the ^en^rane filtration. 

, ■Fir«?t approach, tne =cij. 

,..,r:rd°f:o:L-— — 

« collected ;f ^^p,„,,h. the said blow-off 

;.ccord.ng - a seco PP ^^^^..^ion are 

products derived from the sa ^^^^^^^^ 
collected periodically. In this case 

w.-h the said blow-off --^^^^^^ ,„„,er 

30 ::::-\rrd::erpr::ntinthesaidstepin 
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water Is brought into contact with the 
which the said water 

said powder reagent. intervals and also the 

Thus, by controlling ,„.centration of 

.olu.e o. these blow-o« ^^^^^-^...s^, particularly 
. -C in the contact regard to 

- order to ^^^^^^ ^ ^^^^^^^ treated, or to 

pesticides present in t biomass in the 

.0 organic carbon. ^^.^ss comprises at least one 

Advantageously, the P ^^^^ ^^^^^^ 

step for extraction of th preferably done 

case, the said ^>^^2.^Z^J^- ^ ^'^^ 

on the upstream side of the 
15 said blow-off product- ^^^^^ 

contact with the P.C ^^^^ ^^^^ 

particularly in " said membrane 

according to a f ^^.^^ pressurised 
20 separation step is P 

membranes. preferred variant, the said 

according to a P .^ing immersed 

r,>embrane separation P .continuously or 

oreferably aerateu 
membranes, prei 

— n^r 

30 invention. 
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a to a first embodiment, the said second 

According to a o-j-j- 
fraction is evacuated. ^^^^^^ 

..ccain, .o a secona e— ' ^ ^„ 
,„ct.cn is .e.n,ec.e. .nt t.e ^^^^^^ ^^^^^^^^^^ 
— - on - ^^2^^ ^^^^ 

:Te rrrr: «... - aa.... o.a 

H / or flocculating agent) . 
coagulating ana / or flo installation for 

The invention also relates to an 

.3e of a .et.oa li.e ..oug.t 

- ^-^^ Trarirriic po^aer reagent .it. nig. 
into contact with an in g membrane 
specific surface area and at ^^^^^ 
separation unit, ^Haracterisea in that 

least one -^^^ ;r irrane separation 

-r::e:r: a::uUc:;aration unit separating the 
unit, the saia . least two fractions: 

^-TLrsr/rir chaining the .a.r Part o. 
,he PO«aer reagent .n ^^ ^^ 

„3ss> in a low water '^^^^J^ ;^,,,,,i, of 

r .ro:;^::^-^ — 

.na ™ic.o ,.n..ining the .a,or part 

Of organic .atter not aasor.ea on t.e reagent re.ect^^ 

,he .e..ranes ana -"«-;;7;^^;;,,,,..,i, . to 
■r, a laraer water flow rate, 
products, in a larg ^^^^ ^^^^^^^^^ 

) 20 times more than the 
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• = mpans of conveyance of the 
a- - - -ZZ: r . contact tan.. 

According to a prere 
,,a.auli= separation unit co.prrses 
hydrocyclone. hydrocyclone is 

.nd as f ;;;; .^^..^s recovery of 
particularly efficrent in that 

.uch of the powder ^^^'^J^^' .^id .e^rane 

According to a first PP ,,,„,,i,n tanK 

3.,..tion .e..rane, preferably 

integrating at least membranes. 

p...ded «-;;:r:ec::: apPrtach, the said „e..rane 
According to a s filtration tank 

..,.„tion :::r:::;- ria .e^rane. 

, integrating at least ,„,,,uation comprises a 

jr::rr - ^--^ — ---^ 
--:rr:h:rrrfe:^^:oc. of .io«-off 

d fro. the .e..rane separation unit. 
,0 products derived from ^^^^^ 
„a.ing use of this storage tank, o 

v.^ -^rpated continuously or peix 
■ ^^"tL:::..;. :e saia mstauation includes means 
Of the said used powder reagent. 
3, °^nre:::trif necessary, the Po«der reagent 
..ed in the installation c .e renewed- ^^^^^ 

in this conveyance means 

advantageously provided on the 

/ or the said contact tank. ,„3,3iiation 
a first varxant, t^ne 
30 According to a fx £raction. 

includes means of evacuating the said 
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a second variant, the installation 
According to a secon fraction. 
^.r.Q of evacuating the saia se^ 

includes means ot ev installation 

^ second variant, tne xno 

.c=or..n, .o a .ec ^^^^ 

,„...aes .ns.ax.e. on t.e 

,„.t.cn - „ater into contact 

upstream side of tn „eferably provided wrth 

powder reagent (s, and P^^^^ J J^^^^ 
cca,uiation and / or flocculat.on means 

^""r^iT^ second variant can further reduce t.e 
p.oduction o. .,.3nta,es o. t.e 

Other ,,ter reading the 

..vention will become cleare ^^^^^^^^^ 

— P-;; - , e.ample without 

invention, grven - J ^^^^ ,,,,,,.,e to the 

.ein, in any _.,,eallv shows an 

3i„.le ;„,,3r treatment process 
installation for use 

^ ■ =^^^7 or bv air blowing 7; 
stirred mechanically or oy 
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n ^;.nk 3 for implementation of a 
a filtration tanK i-^ f . ^ 

According to one P coagulation, 
,,,=.-17 he placed atter ^ 

installation may be P enabling pre- 

^ ^^nH-ration equipment enaDimy ^ 
settlement and filtration q ^^^^ 

treatment of water, particularly 
treatment of surface water. 

1-he water to be treaT:eu 
Conventionally, the wat ^larifier 
..e .an. 3 e..e. ..... o. — - 

^ rrr: r: .i. .a.. . a.. 

water xs then „,^,, thus treated 

through immersed membranes Ji, 

• „„.„, „. 

>0 embodiment, the step filtration step may 

. M-v, PRC and the membrane filtration 
contact with PAC and ^^^^^^^ 

be made within the same ^^-2 

type described in the paten. PU-l^^^^^ ^^^^^^^^^^ ^^^^ 

737 202, in the name of the 

- g.o the invention, the ^^^^^^^ 

3, .erived -^---7^^::: ^a^ s^^ 
hydrocyclone 5 through which they 

two fractions: . = small part of 

^ fraction 321 containing a smaii y 
the r-ecei::: and the ma.or part the P.C that 
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■ rr^^^re^r this fraction 321 
absorbed part of the organxc matter, th 
bein, reinserted Into the contact tan. . ^^^^^ 

a fraction 322 corresponding to 
fro. the h.drocvcione ----V.^ird Cnic 
..e water that contains — ^^'^'^^^J^ "c^,,,, 
matter or organic matter in suspension 

hydrocyclone. fraction 322 is 

..oording to this ^^°^^--;;J\' water to 

reinserted at the ^^^^^^ ,,,ough a 

->v,^ -t-hprefore once again 
be treated, and there 

complete treatment cycle to re ^ ^^^^^^^ 

„ater While rednc.ng t„n^ If coagulating and 

preferably with the mj 

,,occulating reagents. ^^^^^^^ ^^^^^^^^ ^^^^^^^^^^ 

However accord g ^,,,,ated from the 

r::airo:~-"-— 

■„ viaure 1, a storage tank 
Furthermore, as shown in Figure 

e .s provided for membranes -^^^^^^^^^^ _ 

3 ma. thus ^ -iT; o^ directed 

blow-off products can then be sto 
to the hydrocyclone depending on the 

P^C in the contact '^'^^J' ^^^^^^ products 

«ote that used PAC ext ^^^^ ^^^^ 

are provided on the pipe 61 on P 

hydrocyclone 5, and on -j;-- ^ the 

At the same time, new PAC may 
contact tan. 2 using addition — J^^ 

„ comparative --^/"^-"^rs , n n:ion, and the 

days to help better understand this 
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PAr _ratio (ppm) _ 



Input organic 
matter (UV 
measurement) 



ULc; v-*-* : : — 

organic Matter 
reduction percent 

(%) 



Atrazine before 
addition of PAC 

(ng/1) 



Atrazine after 
addition of PAC 



Test without 
r^r.irculation 

To 



1 Test according to 
i-bP> invention 
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